ABSTRACT -We report our experience with a supraorbital eyebrow minicraniotomy. This technique is suitable to lesions situated in the region of the anterior fossa, suprasellar cisterns, parasellar region and Sylvian fissure. A 50 mm incision in the eyebrow and a supraorbital minicraniotomy is performed. Sixteem patients harboring different lesions were operated on with good postoperative and cosmetic results. We conclude that this approach is safe and useful in selected cases.
Usually tumors, aneurysms, and other lesions situated in the anterior or middle cranial fossae are approached by the standard classic pterional craniotomy [1] [2] [3] . Some other new techniques are also used to approach the orbit, anterior fossa and skull base [4] [5] [6] [7] [8] [9] . Recently Perneczky et al. [10] [11] [12] have developed several supraorbital endoscopic "key-hole" approaches and demonstrated a good visualization of the socalled "suprasellar virtual pyramid". Combination of endoscopy and microneurosurgery permits the reduction of the size of the craniotomy required for good visualization of tumor or aneurysm and surrounding structures if compared to traditional techniques. We report our experience with a supraorbital eyebrow approach. We add to the description of our 16 cases some details on important landmarks. These landmarks are useful to preserve the frontotemporal branch of the facial nerve, the supraorbital and supratrochlear nerves in order to prevent cosmetic sequela of this easy and time-sparing procedure.
METHODS
Between December 1995 and May 2000, 16 patients were operated via the supraorbital approach (Table 1) . Six patients at Hôpital Hautepierre, Strasbourg, France [Written permission given by Professor Daniel Maitrot (Head of the Neurosurgical Service of the Hautepierre Hospital)] and the remaining patients at the Hospital das Clínicas da UNICAMP, Campinas, Brazil [ Study approved by the Escola Paulista de Medicina Medical Ethics Committee]. The mean age was 46 years old (ranged 15-80 years). There were ten women (62.5%) and six men (37.5%).
Preoperative CT (computerized topography), MR (magnetic resonance) and arteriography were accordingly used to select patients for this approach. In some cases an Aesculap™ set of endoscope and a Perneczky's neuroscope™ were also used to give the surgeon a better endoscopic view of the operative field.
Surgical Technique
The patient is placed supine on the operative table, and the head is secured with a three-point skeletal fixation device. The position of the head changes depending on the lesion to be treated but in all cases it is placed above the level of the heart to improve venous drainage.
A 50-mm incision is done in the eyebrow, 5 mm above the orbital rim, right to the supraorbital notch just to 5 mm after the junction between the superior temporal line and the frontozygomatic suture (Fig 1) . The orbicularis oculi muscle is carefully dissected and cut close to the orbital rim to avoid injuring the frontotemporal branch of the facial nerve (Fig 2) .
One burr hole is placed under the most anterior extension of the superior temporal line, just above the frontozygomatic suture (Key burr hole). The craniotome or drill is used to perform a supraorbital bone flap. After that, the posterior wall of the frontal bone is drill away to give a better basal view. In some cases the orbital roof is also removed. If the frontal sinus is opened, the mucosa is stripped off, the sinus is packed with betadine-soaked sponge and closed with a piece of the temporal muscle fascia.
The dura is incised horizontal and the frontal lobe is gently elevated with a retractor, allowing a good exposure of the anterior fossa, suprasellar cisterns and Sylvian fissure. After the surgical procedure running suture closes the dura. Some dural tack-ups are done and the bone is fixed.
The muscle and subcutaneous tissue are approximated and the skin is sutured by intradermic stitches.
Illustrative case
Case 16. A 20-year-old man was referred because of progressive loss of visual acuity and regression of secondary sex caracteristics in the last three years. A previous automated perimetry showed amaurosis of the left eye and temporal hemianopsia of the right eye. MR demonstrated a large sellar and suprasselar craniopharyngioma. The cystic portion was drained and part of the capsule was removed by this technique (Figs 3 and 4) . The postoperative course was uneventful and there was improvement of his vision on the right eye.
RESULTS
There was no operative mortality or major neurological complications. One patient developed a rhinorrhea through a frontal sinus opening. He was reoperated and a patch of fascia lata was used to close the defect. Another patient had a fusiform aneurysm of the right carotid artery, which could not be clipped because of lack of definite neck. This aneurysm was wrapped with a piece of muscle and glue. The aneurysm with definite neck was successively clipped according to follow-up angiogram.
Two patients developed transient anesthesia over the frontal part of the scalp due to stretching of the supraorbital and supratrochlear nerves. One patient developed transient frontalis muscle palsy due to recoverable lesion of the frontotemporal branch of the facial nerve. One patient developed anosmia after the surgical procedure. Finally, in one alcoholic patient it was necessary to remove the bone flap due to infection. Later this patient was submitted to a cranioplasty.
In each case, the supraorbital eyebrow approach allowed excellent visualization of the tumor, aneurysm or hematoma. A macroscopically complete removal of the tumors was obtained in all cases, except in the case of the optic nerve meningioma (in which a deliberated partial removal was planned) and one craniopharyngioma. The results were judged on postoperative CT or MR scans. The skin scar was considered cosmetically acceptable in all cases.
DISCUSSION
A precise knowledge of anatomic landmarks is important. Some landmarks should be borne in mind to avoid unnecessary damage to the nerves that pass close to the skin incision. Because this approach is a facial one, cosmetic problems must be anticipated. Palsy of the frontalis muscle or lesion of the supraorbital and supratrochlear nerves may be a handicap for the patient. The medial limit of the incision is 22 mm off the midline or lateral to the supraorbital notch. In most cases this will prevent section of the supraorbital and supratrochlear nerves 13 ( Fig 1) .
Many authors have described anatomic landmarks to avoid injuring the frontotemporal branch during facial surgery [14] [15] [16] [17] . Pitanguy and Ramos 18 plotted the course of the frontotemporal nerve on the skin, as a line starting from a point 0.5 cm below the tragus and passing 1.5 cm above the lateral extremity of the eyebrow (Fig 5) . The frontotemporal branch of the facial nerve passes near the skin incision. Pres- 20 , in 1913, described an approach to the hypophysis through the anterior cranial fossa, emphasizing the resection of part of the supraorbital ridge to achieve a better basal view.
In 1920, Heuer 21 developed the pterional approach to treat chiasmal lesions. This approach was later refined by Yasargil et al. [1] [2] [3] , through removal of the sphenoid wing and orbital roof by a high speed drill. Jane et al. 22 described a supraorbital approach to treat orbital tumors, aneurysms, pituitary adenomas and craniopharyngiomas. This technique was modified by Delashaw et al. 6, 7 , by adding fracture and removal of the anterior orbital roof. Brock and Dietz 23 developed a small frontolateral approach to treat intracranial aneurysms. Although this bone flap is similar to the supraorbital eyebrow approach, it is located more posteriorly and more laterally and the skin incision is done behind the hairline.
Recently, Perneczky et al. [10] [11] [12] , developed several endoscopic supraorbital approaches (key-hole surgery) and designed a new aneurysm clip with an inverted-spring to facilitate visual control during aneurysm surgery. They also describe the use of this approach to treat 197 aneurysms. The vast majority of the aneurysms (94%) could be effectively clipped. Menovsky et al. 24 , described the supraorbital ap- proach combined to neuroendoscopy to treat aneurysm and tumor located in the interpeduncular fossa.
Fernandes et al. 25 , pointed out some anatomic landmarks to avoid damage to the supraorbital and supratrochlear nerves and also the frontotemporal branch of the facial nerve.
Czirják and Szeifert 26 evaluated the results of 173 frontolateral keyhole minicraniotomies and stated that this is a safe approach for an experienced neurosurgeon to use in the treatment of supratentorial aneurysms or tumors of the anterior fossa and sellar regions.
More recently Shanno et al. 27 , developed an image-guided suprabrow approach to treat a series of 72 patients and concluded that this approach provides excellent exposure of the orbit, anterior fossa, and parasellar region. They had little significant morbidity and no mortality.
CONCLUSION
This technique represents an advance and an interesting option to the neurosurgical armamentarium. Due to the tremendous refinements of diagnostics methods, such as CT an MR, previously undetected lesions are now easily identified. The impact of this in an early diagnosis of small lesions for which large craniotomy seems to be unnecessary or inadvisable.
The advantages of this techniques are: 1) small skin incision; 2) minicraniotomy and low risk of bleeding and formation of hematomas; 3) good anatomic exposure of the structures located in the anterior fossa, suprasellar cisterns and Sylvian cistern; 4) smoother postoperative course; 5) cosmetically acceptable skin scar; 6) faster recovery; 7) diminished cost.
The disadvantages seem to be: 1) limited exposure; 2) scalp anesthesia due to section of the supraorbital and supratrochlear nerves; 3) frontalis muscle palsy due to section of the frontotemporal branch of the facial nerve; 4) fistula through a frontal sinus opening; 5) risk of visible skin scar.
We believe this technique is indicated in the treatment of lesions located in the anterior fossa, suprasellar cistern, parasellar and Sylvian fissure. It is not advisable to treat meningeomas located in the sphenoid wing or very large lesions that may not be totally visualized by this small keyhole approach. Care should be taken to forestall skin scar problems or damage to aforementioned nerves. Acknowledgement -Part of this paper was previously published 25 . The authors thank the gently granted permission given by Thieme Medical Publishers.
